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walls (10) and (10") of channels (30) and (30") respectively

are operative to engage and provide support for substantially
the entire length of a convex side (26) of a curved section
(24) of the folded leg spring effective to prevent warpage
thereof during the straightening process.
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1

LEAF SPRING STRAIGHTENING
APPARATUS

INTRODUCTION

This invention relates generally to apparatus for straight-
ening a folded heated leaf spring and more particularly to
apparatus for straightening a heated leaf spring that has been
folded mto a substantially flat “U” shaped configuration
during a process for simultaneously tapering opposite ends
thereof.

CROSS-REFERENCE TO RELATED
APPLICATTONS

Not Applicable

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable

MICROFICHE APPENDIX
Not Applicable

BACKGROUND OF THE INVENTION

Although not limited to the particular folding or bending
processes disclosed 1 U.S. Pat. No. 5,001,918, the disclo-
sure of which 1s incorporated herein by reference, the
apparatus of the present invention 1s particularly applicable
thereto as the processes disclosed therein relate to apparatus
for stmultaneously tapering opposite ends of a heated leat
spring during which the heated leaf spring is straightened
after having been folded or bent 1nto a substantially flat “U”
shaped configuration of which the comnventors of the present

invention are amongst the coimnventors of U.S. Pat. No.
5,001,918.

The straightening apparatus of the present invention pro-

vides however an improvement over the straightening appa-
ratus disclosed mn U.S. Pat. No. 5,001,918 i that 1t 1s

adapted to prevent warpage from occurring at the fold or
curved section of the leaf spring during the straightening
Process.

BRIEF SUMMARY OF THE INVENTION

Accordingly, 1t 1s an object of this invention to provide
apparatus for straightening a heated folded leaf spring.

It 1s another object of the 1nvention to provide apparatus
for straightening a heated leaf spring folded into a substan-
fially flat “U” shaped configuration during a process for
simultaneously tapering opposite ends thereof.

It 1s another object of the 1nvention to provide apparatus
operative to prevent warpage from occurring at a central
curved section of a heated leal bent or folded into a
substantially flat “U” shaped configuration during a process
for simultaneously tapering opposite ends thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top elevation view of a machine taken along
view line 1—1 1n FIG. 2 operating a preferred embodiment
of apparatus for the imnvention referenced by numeral 100;

FIG. 2 15 a side elevation view of the machine of FIG. 1;

FIG. 3 1s a plan elevation view of a folded leaf spring prior
to being straightened by apparatus 100,

FIGS. 4A—4C are schematic diagrams of the process by
which apparatus 100 straightens a folded heated leaf spring;
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FIG. 5 1s a partial top elevation view of a preferred
mechanism for rotating certain components of apparatus 100

in the form of a pair of racks (40, 40') and pinions (36, 36');

and

FIG. 6 1s a side elevation view of the mechanism of FIG.
5 taken along view line 6—©6.

DETAILED DESCRIPTION OF THE
INVENTION

In FIG. 1, apparatus 100 1s mounted on a machine that
includes a hydraulic cylinder 16, a pair of spaced-apart
shafts 20 and 20', a pair of nitrogen springs 18 and 18', and
a pair of tension springs 22 and 22' whose operation 1s
described hereafter 1n greater detail.

Apparatus 100 1s operative to straighten a heated folded
leaf spring having a pair of spaced-apart legs 6 and 6' best
described with respect to FIG. 3 that 1s heated to a red state
at a temperature of typically between about 1600F. and

about 2200F.

Legs 6 and 6' taper away from opposite ends of a curved
section 24 having a convex side 26 and a concave side 28.
Curved section 24 has a radius of curvature “r” whose
origin “O” 1s located at the intersection of orthogonal axis

“x” and “y” of which axis “y” bisects the space between legs

6 and 6'.

Returning to FIG. 1, cylinder 16 1s operative to recipro-
cate shafts 20 and 20" 1n opposite directions as shown by the
arTOws.

A carriage assembly (not referenced) carries a support
ram (14) that reciprocates in unison with shafts 20 and 20
and 1s cushioned therefrom by spaced-apart hydrogen
springs 18 and 18' whose function i1s to keep the heated
folded spring tight 1n a tightly held position apparatus 100.

Ram 14 1s operative to engage the convex side of curved
section 24 of the leaf spring to provide cushioned support
there against during the straightening process.

A pair of tension springs 22 and 22' as shown 1 FIGS. 1
and 2 are operative to urge shafts 20 and 20" back towards
the viewers right once the straightening process 1s complete
and cylinder 16 enters 1nto an exhaust stage.

The process by which the heated folded leaf spring 1s
straightened as best shown in FIGS. 4A—4C 1n which
apparatus 100 1s shown as having a pair of spaced-apart
rotary block members 8 and 8' having respective central
rotational axis “z” and “z” that are orthogonal to the plane
of axis “x” and “y” and are located on axis “X” respectively
outwardly adjacent the sides of legs 6 and 6' facing away

from each other.

Block members 8 and 8' are rotated in unison in opposite
directions preferably by means of a rack and pinion arrange-
ment such as shown 1n FIGS. 5 and 6 in which racks 40 and
40" are secured to shafts 20 and 20' respectively and recip-
rocate therewith and are respectively operative to rotate
pinion gears 36 and 36' by means of having spaced windows
such as referenced by numeral 42 that meshingly engage the
pinion gear teeth such as 38 and 38' and cause them to rotate
in opposite directions and which in turn are secured to and
cause block member 8 and 8' to rotate 1n opposite directions
in unison therewith.

Block members 8 and 8' respectively include channels 30
and 30' therein that at the start of the straightening process
are positioned to respectively receive legs 6 and 6' at the
folded heated leg spring thereon.

Channels 30 and 30' have respective outer walls 10 and
10" that extend beyond axis “X” for a distances “D” to free



6,012,320

3

ends 34 and 34' such that the sum of both distances (2“D”)
1s substantially the same as the length of the convex side 26
of curved section 24 of the folded heated leaf spring.

Channels 30 and 30' include inner walls 12 and 12' on the
concave side of curved section 24 that extend for a pre-
scribed distance towards axis “x” and thence turn angularly
toward each other as best shown 1n FIGS. 4A—4C such that
they release from the concave side of curved section 24
during the straightening process.

In operations, the heated folded leaf spacing 1s dropped
vertically onto blocks 8 and 8 with its legs 6 and 6
positioned 1n channels 30 and 30' as previously described.

Actuation of cylinder 16 urges shafts 20 and 20' (and
racks 40 and 40" toward the viewers left in FIG. 1 which in
turn causes pinion gear 36 to rotate counterclockwise in
unison with pinion gear 36' which 1s caused to rotate
clockwise which 1n turn causes block members 8 and 8' to
rotate counterclockwise and clockwise respectively as
shown by the arrows in FIG. 4B.

The rotation of block members 8 and 8' urge walls 12 and
12" against legs 6 and 6' respectively and spread them
angularly away from each other as shown by the arrows 1n
FIG. 4B whilst free-ends 34 and 34' of walls 10 and 10
rotate towards each other until in close adjacent relationship
with each other enabling walls 10 and 10' to provide support
against the outer convex side of curved section 24 as it
becomes straightened during the straightening process
which 1s further supplemented by ram 14 which holds walls
10 and 10' against the convex side of curved section 24 when
legs 6 and 6' are in substantially alignment with each other
after which the straightened leaf spring is removed from

10

15

20

25

30

4

apparatus 100 for cooling and other additional operations
that may be desired.

We claim:

1. An apparatus for straightening a U-shaped leaf spring
wherein the spring includes a curved section having a
concave side and a convex side and wherein the spring has
a pair of elongated legs 1n spaced-apart relationship with
cach other from the curved section of the spring and the
curved section of the spring has a radius of curvature
adjacent a side of the legs facing away from each other, the
apparatus comprising a plurality of pivotal block members
which simultaneously rotate counter to one another, each of
the blocks having a channel disposed thereon adapted to
receive one of the leaf spring legs therein and the channel
having an outer wall facing toward the other block outer wall
which extends away from the curved section of the leaf
spring to a respective free end such that the combined
lengths of the outer walls on both blocks 1s substantially the
same length of the convex side of the curved section of the
leaf spring; each block channel having a respective inner
wall facing away from the inner wall of the opposite block
and facing a concave side of the leaf spring legs and adapted
to engage and provide support to the concave curved section
of the leaf spring during the straightening process; and a
mechanism to rotate the blocks and straighten out the leaf
spring.

2. The apparatus of claam 1 wherein the rotary block
members are rotated simultaneously by a rack and pinion
mechanism.
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